The relationship between glycine and gephyrin in synapses of the rat spinal cord.
In order to examine the relationship between gephyrin (the peripheral membrane protein associated with glycine receptors) and glycinergic boutons, we have carried out a post-embedding immunogold study of glycine-like immunoreactivity on sections of rat lumbar spinal cord which had previously been reacted with monoclonal antibody to gephyrin. In all three areas examined (laminae I and II, lamina III and lamina IX) the majority of profiles which were presynaptic at gephyrin-immunoreactive synapses were enriched with glycine-like immunoreactivity. It was estimated that at least 83% of profiles presynaptic to gephyrin-immunoreactive synapses in the superficial dorsal horn (laminae I and II) were glycine-immunoreactive, while for lamina III and the ventral horn (lamina IX) the proportions were at least 91% and 98% respectively. This provides strong evidence that glycine is a transmitter at those synapses where gephyrin- and glycine-like immunoreactivities are both present, but suggests that gephyrin may sometimes be expressed at non-glycinergic synapses and indicates the need for caution in using gephyrin-immunoreactivity as a marker for glycinergic synapses within the spinal cord. By reacting serial sections of dorsal horn with antisera to glycine and GABA, we have shown that many boutons in laminae I-III of the dorsal horn show both types of immunoreactivity and are therefore likely to use both amino acids as inhibitory transmitters. Many of the boutons which were presynaptic at axoaxonic synapses in the ventral part of lamina II and in lamina III were glycine- and GABA-immunoreactive and in many cases the postsynaptic element was the central axon of a type II synaptic glomerulus. Taken together with pharmacological evidence, this suggests that inhibitory interneurons in the dorsal horn which use both GABA and glycine may be important in controlling the flow of information from hair follicle afferents to other spinal neurons.